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im& i ] 5" 'j n yMMrrffiA^iu^B i «s 

[18*52 3 MlBmS««*±r^5^^AiKbBl. 7 
;y$^A*lHfc|S!i, Taj0 5 . B ST, SrTi 
0 3 , PbTi0 3l PZT, PLZT. Y 2 0 3 , CeO 
2 . Nb 2 0 5 , Ti0 2 , ZrO;, HfO,, SiOj, 
S i N&XVS i 3 N 4 36»^4»J: 9iIiR£ix& 1 ifc 

[ ii^Ji 3 j friEs 2 ms±£jRj£. mm^Amma 

mm^umnmt^nm^ h - t-y ^sn^.* y ^ 
•tsis *5 i tmi2<,zim<wmfm?. 

[ff*54 ] mflB^JRIliiA 1 , Ni. Co, Cu. 
Mo, Rh, Pd. Sn, Au, Pt, Ru&itfl r 

fr^zmx^mmfixm . mssse^mtT 

i , TiN, TiAIN, TaN, TiSiN, WN. 
9, MfE*l*ttg^§l<iRu0 2 , Rh0 2 Ml>'l rO 
53KfE»W£ttSH% 

[ 11*5 5 ] wiem i mmh^iviajji 1 ti^i^ 

[11*56 3 HufE?oE«te;^:jyK«, 

ymmxazti^msmx'fo&zb wmttm 

I f«*5 7 3 15£KSftfl|{iH^ «SK3tftfc: J; 9 JIM 

WLb?h¥m&%?. 

i m*g i o i mi±&mmiitmm , mmg&mm 

{ * £ t ^KK k **tUj# K - 1 > ^ § ixfz # 0 > 0 



o>mb tfm&gm § fitzzmmx-h izbzmtbt 

[11*31113 iSrETanBfiLhtlJETaJmffiOSffi 
4fclfcW&ftS*iT$rS £ k Zimbi-m?m9 itzlt 

io izmwtmwm?. 

I ff*5 1 2 1 fHIgcjgfUBBi y'j3 >lg«, y 

3 >s«x«i ztih (Dmismx'b h z b twatti 
is*5i ltsaww**?. 
i m$m 1 3 3 mmmmiJSFFsm^mz 
fcztitzm-hzzb zmibi- 1.11*59-1 2^ 

•f *l*> 1 5£fES^¥*Sf«SI7 . 
[ 11*5 1 4 ] iiylEM^ Jf i»£fi^ W*-fcRJ5 

#xk a- wyijx k k 

[IS*! 15 3 y'Jn >-*Kk , ttflBv 'J a >mfc± 

^KmzmmuiixB&LZtitzy- htmmb , 1? 
ey- h»«H±t:?KjR$^i(ris^y oft 

[ii*ii 1 6 3 may- hmma^mm. mute* 
ma zvmm&mmfr <omw.zti& 1 1 l 

<{±2fcLtJ:9f£.&£\ *^{i^Ua>-^aj:0tt¥ 

0 3 ymb tfmmfcztifzzmmx'hhc: t *<mt 

[ 11*5 1 7 3 mi>- ] j 3 vs&jitfne is y 3 >s 

%£tz>$%.imtfB$.ztix%hz b mwib-tm 
*in 6tz§m(wmtm¥. 

ll*JI 1 7 tSK^^ft*?. 
[11*5 1 9 3 iilffEy- ht&MHiBt=?mmMmz*. 

VBi&ztitzmxfo&zbmmbtmxmi 5-1 

{11*52 0 3 MeiS^ilM#ffi{if-^ yA-c^E 

tixbn- wyjjx t zmm&^hii&x'hzzb 

1 11*5 2 1 3 ¥2gft»LBc y^ftKT'^BK 

s*ut* 1 mi^jKjs-rsgBk , mmm 1 ««g±tc, 
mmfaKUz . miEv y 3 y^mmx-m &ztitzm 1 m 

[ I«*5 2 2 3 ffliBSfttftiRtt 7 ;P S - ^ AKfhtt . 
T^S^^A^K-fL^, Ta 2 0 5 , B ST, SrTiO 
3 , PbTi0 3 , PZT, PLZT, Y 2 0 3 , Ce 
0 2 , Nb 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , Si 
Q 2 , Simi£VSi 3 N i frL,%$,m£ t )M1R$tl& 



i 



!(3) 001-111000 (P2001-1 1 BIS 



i ttM 2&±x *)fHhz t mmtmm2 1 k 

tt 2 J2U: J: 0 &!» A\ 2 fcUt x'J 3 <t 0 ttHM 

3 ymbmmm&ztxtz-nmx'hh z t $¥mb? 
mm2 1 itM2 2iznm?>*mftm : F<7)mmii 
m. 

umm 4 j mz&mmtA i.Ni.co.c 

u. Mo, Rh. Pd, Sn, Au, Pt, Rufcit/ 

(iTi, TiN. TiAIN, TaN, TiSiN, W 
N, WBN. C o S i &&VWfrh%h%t J: OiMfRSfi 
T^9. B?iesmttS§-fk^«iRu0 2 . Rh0 2 fcj:tf I 

2 5 1 mm i «a*m-r igaaa. Mia 

3 ymimzteztit><vm-sm?h&zb ?h 

mm2 5izim<Dmim?<r)mm&. 

i mm 2 7 ] mmmftmim^mmmz ±*)b 

mhC\bZW®bthm%m2\frh2 6<7)\ r?tlti> 

(II^iI 2 8 3 iJfSIS?ilI»}£«^ wn'-CRJC 
#x k/i- Vvfiixb *mti8$kth-fflEXh izb 

btmm 2 1 \zwmmmkm-(n^n 

m. 

mm 2 9 3 mmmwrn^mm^mm. m. 
mzt&zbztmbtz>imm2i^2 8w>-?ti 

1 mm 3 0 3 mmu±iz , ^ y 3 ymmrm 
&%titz*^rti/?nT&mmmmz>fMb. mti 

imb . mmn&m±.iz . v y 3 viBiwrcaMts 

im&3 1 3 fftiE±m»i&l(§L ffRt£&JUg 

v*«*Mfc**tfta J k - ey^sfitetfy >- y a 
m«jB3 ot:iea<oim»**^«jftfrife. 



[M5R3S3 31 mK^'flaw^uaywui. ^y 

mm 3 2 CE«^3itt*F^»3i»i6. 
[fi*«3 4 3 Buie^^Hli^Jl^ffifc: J: 
&LtZZbZimbt& mm 3 0 - 3 3 O lr vf ftfr 1 

tixbJ*- i/vftix b zimmt&umx'h&zb 
zmb?mm3 4izim<7)¥mim?<Dmmi} 

i mm 3 6 3 mmmwmmm-i mm. tm 
mm*? hzb zm$ibtmm3 0-3 5 w^-m 

[ 3 7 3 y'J3 y«fLhlc. Rl£?fe5r)l»:«*& 

txy- vwmmmmvkb . «ey- h^e^ii 

mm3 s 3 mtiY- vmmt&mwk, im&Mm 
mmwmmimim^h^mx <omiRztit 1 h t 

<te2&±X'$>hi)\ tti^VoymmX OttWW 

[ii^3 9 ] Miey- Me«iR?:»is-rs«rt:. sir 

m:^z^zm:\tmmmz>zbmwLb-?hm 
m3it tdz 3 8 izimn*m»m? commnm. 
imm4 0 1 ffie&gftRuss y 3 y^t^. ^ y 

o^-ri) i t mmbtmm3 7-4 o«nfii 
*» 1 mtzim<n*mfam?wmmmi. 
imm4 2 1 Buiey- h$mmBfct&ffi§®. 
mjmzi-&zbZftWLb?z>mm3 7^-4 iw 
1 mizimv&mfrmTommnm. 

[000 13 

rnmrnz® 0 . j: m 1 < i& y 3 yjRMft^Tant 

[00023 

mbcomzm^mm&zii&mm&'k/ix'^z. m 
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i o o o 3 ] t i hx\ mn±.%m&t T^mmt <nm 

ttzti*. *\^is?xummwm.<r>wmmz£r) 

[0004] mz, *wis?mmz&^xnsM#m 
commmtfiz < x mnfomcommmm v ^ j * > & 

-t\ w >jy'j3 ymzTummztziim*?. 

TtoVyfMMtM (Ta 2 0 5 ) ^BST& (BaSr 

t i o 3 ) Mimftmt ixmm-tiumifim^tix 

^t. L*>U *?V?)Vmm. (Ta 2 0 5 ) ^BSTJg 
(BaSrTi0 3 ) »ofc«R«{MK£flU&?*« 

zyzvmtLxmmi. ?>?jm-ftmmmb®t 

HB#&9. tff'J vU^yS-HfiifcLTfiML, B ST 
tft>*). Zixh<Vfflmizttfct&tzMzliWM<7)mm£ 
(0005] -?-<r T\ t&R^iOKJt^T J: Oflbifclft 

[0006] 

[ SMftMIRfeL 1 0 b-t&mm] *«S«>B«HtS' U a 

[ 0 0 0 7 ] X. *5KB<^)fl!l^)B«{±»a^fIiE*»ft 
[0008] 

» 1 mmt , messi 1 m&jh<cK&ft£jtKfttt t -cjg 

jJUtfifcBWfWRfc, 1NmfMU:(3Blfi3*ifc. to 

[0009] mtmmwmsTiv^-^jjmm. nv 



5-«>A*IMfc». Ta 2 0 5 . BST, SrTi0 3 , 
PbTiOj, PZT, PLZT, Y 2 0 3 . Ce0 2 . N 
b 2 0 5 . Ti0 2 . ZrOi, Hf0 2 . S i 0 2 s SiN 

[0010] flT£$2«SU&HBL ffiRt£&«RtsJ: 
t^ttiWfc§ta»£$rSS.J: 9»S?3*U 1 fc L<ii2 

[0011] mtZ£mm±A l,Ni.Co,Cu,M 
o. Rh, Pd. Sn, Au, Pt, RuHXX/l 

e>%z>®£<ommztixm. mssst^asmtT 

i . TiN, T i A 1 N„ TaN, T i S i N s WN, 
WBN S C o S i t5£XfWfrt>%&m£ <0mR2tlXftL 
0. !3E»*ttifrfl«liRu0 2 , Rh0 2 iiJ:yi rO 

[0012] mam 1 m®±{citfifis 1 «®osh^is 

[0013] mssfcltm&i' <) 3 y&im. y>Jay 

[0014] mmmmfamimTmMMmz ± 

[0015] mim=f-mw£m&*h*ry><>-\ l zRmifx 
k*- ityytfx t *mm&-r&-fimx*h 1 ztmi 

[0016] tttftWli. ¥MWmLk\,z^)ny3k 

«®±(c m^imxmLxmmw-mmmm 
mt z$tsmm?em&iimx'i>?> . 

[0017] ttie^fttBtiT/PS-^AiftBfeL r;i- 

S-^AtKK^. Ta 2 0 6 , BST, SrTi0 3 , 
PbTiO a , PZT, PLZT. Y 2 0 3 . CeOj, N 
b 2 0 5% Ti0 2 , Zr0 2 . Hf0 2x S i 0 2 , SiN 
tsXVS i 3 N 4 *»4,^SSi »)iM^$^l» 1 t7t»i2W 

[0018] fiiai|2«ffi(MJlM, AMtA^KK^J: 

&±X *fc«i^U nylftS J: 0tt*B8ft*« 

>- « §1 1 ^Btt*« K-fy 9" $ ii^'-K Oi/'jzty 

[0019] BUfS^H^ttA 1. N i . Co. Cu, M 

0. Rh. Pd. Sn. Au. Pt. RufcJ:l/I 

1. TiN. TiAlN. TaN. TiSiN.WN. 
WBN. CoSit5£X/WfrL>%&m£miR2tlXtfL 
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0. WSESWttlMkaWiRuOt. Rh0 2 fcj;r/I rO 

[0020] meg i mss-^-rsspgfi , mibh i 

[002 1 ] msi£&\Mi y'Jn yiHLSL y'J^y 

[0022] ffimmwrnm^jsmmmizj: mm 
[0023] mm : ?-mm%'mi-*>;<-izKmtix 
tu\ 

[0024] mmmwrnzmmmmk. imum 
aw* u\ 

[0025] ±33&&**-*>'iis9\,zMfflttk. 

ibtu. mi?m i nmm/rn 2 nm± s/ u a ymm 

[0026] 

mt . mim 1 «s±cRjE**js<>:tt*& ltiw^ 

JtmSftRi:, IMmMcffM^ft/i. m£v'J 
3 y£1MtC«j£$ft7tgs 1 »Sct OttWUfc&tfcS o 

iz*ti?twmtz>. 

[ 0 0 2 7 ] n 1 ii*mxo¥mfom?cDm 1 dumb 

[00 28] Hi lzti\,iXli*Wsfim&t:im* 

hLx-hh. m 1 (vmtmTitm 1 mst ixmtn 
yv?ymw?j:bw*M\mM3 1 ±.iz**^is?<r)T 
unm33b. mmw.Wk3ib. miw&bLx*-** 

[0029] T$€ffi3 3teH&7Cf?§jS£ft9^-r^y' 

f 3 ^SMwr m i im^xv ymv^Wten 1 k- ey 
[0030] im»m 3 7 nT&n&k 3 3 <,z%.mm 

ft s*!jSC£ v h \ «i $ - •> A»ftfli*> 4, & 5 1 n 



HWailWJWtll, TMA[A1 (C 
H 3 ) 3 ], Al (CHj)CI, AIC h&fcWH'S 

tttfXCrC-i/Lfcft. H 2 0. N 2 0. N0 2 , 0 3 &i: 

liEflfXtr?*^- (Atom i c Layer E 
P i taxy) , tO'J'vmifSfcyc 1 i 
c CVD),f^y^;Wtflfa(digital 

cvd) , a i cvDKb'&mmsmt&imT'Z 
M^mmmmi^y^-izfrmtfAb'*- 
isyyfixbimm&^h-tim'km^hzbbmt i 

^ Ta 2 O s> BST(BaSrTi0 3 ), SrTi 
0 3 . PbTi0 3 , PZT (PbZr,Ti lM 0 3 ) s 
PLZT (LaT-K-fy^ilfcPZT) . Y 2 O s . 
Ce0 2 . Nb 2 0 5 . TiO,, Zr0 2 , HfO a . Si 

o 2 . siNj5«fctfsi 3 N 4 a»£fr6SiDaHKs*i$ 
1 ifcfc«^JjLb&»*>«j£§ftsc: fc*»ff * U\ 

[003 1 ] ±S5«S3 9(iy»J 3y£WIT''«tl£$ft 
fcTWWSJ: 9ttWHtoW**v^T1tlite*i4. ± 

£>&l>ffj: 9iMfK$ft& 1 fc L<(42tU:«fc 

^ Ziffle y-'J 3^ftB«t ott*raa^#u^K 

y =j ymb m®mi&ztifi:-m.mx'h&z t twt i 

V. ±mmb LXUA I, N i » Co. C 

Mo. Rh. Pd. Sn, Au, Pt. Ru, Ir 
<7)^JBM. «lt*^JBMt LT(4T i . T iN, T i A 
IN. TaN, TiSiN, WN, WBN, CoSiX 
ttW^JRK. LTfiRuCv Rh0 2 

xiii ro t *»/5>*siw«i6H , 4>iis. mrsmtt 
xa. a i ^rt'^frieifejgM. t i N%b'<7)im£m& 
fcttR u Ot 4 fc*co^«ttl?-fLJi 1 f - tr y 
Sfifedf 'J y 'J a y|goz»ffi*W£>fi& . 
[0032] o C±.a51Mi3 9^tt*RBR«:, T 
^Sffi3 3iO^#<-r&^ttcJ:0. fteM-iipfc 
TgP«ffi3 3*>4>±«5«ffi3 9'^SDh.S«auitiJ«Sr< 

[ o o 3 3 ] § e>iz. XftWco^mmTii**;^? 

cr>T$nm3 3±i,z, Tat»o*ffi*a*tt$*Tffl 

iBftCMt 3 7 CDBtiZZ^Mlztlgmtm 3 5 ^ffM 

mm^mzm^xmmfomzBmtmmzti^x . t 

3 3 ±(eftf§ $ ft 4 RIEtt^ «*tt»«<Wi^ . 

imizlty 0 3 yBMbK. y'j3 yg-(Lffl?X<i*rft<o<o 
a^M* J fM$ftT^I»^t^»4 Lv\ 

[0034] m2ii*mi<7)¥mtm??>m2<Dmim 
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[0035] *m&w,2 <r>mwm.<n¥-wwm^± b 
v-vymtitzi/v ?>mm 1 1 . itftit lx 

b*fcHll6 5 b . m29Mt ixr- h*@6 7 t 
[ 0 0 3 6 ] BP*>, *%BBOH2^^Sfe»S^^** 

Tarn i co^jt^sfc it«-r 1. t » is y 3 ys« 6 1 # 

Tg&lffi 3 3 fctfjG L . y- 6 7 3 9 

f - 1 y ^«wc* r>t, y - xxti f u- yfw*£*. 
-r. 

c o o 3 7 ] y- himm 5imjmzm<m&tz> 
y^'-CKJS*'x b'*-zSy7*fA b tm&mkth-K 

-^mftW&i^fc&l.. Billet- h^M6 5« 

2 0 5 , B ST, SrTiO,, PbTi0 3 , PZT. P 
LZT, Y 2 0 3 , Ce0 2 , Nb 2 0 6 , Ti0 2 , ZrO 
2 , Hf0 2 . SiO z . S i Nfcil/S i 3 N 4 
SPJ: OaHRS^S 1 *fcl±2jy±J: 0 i fctf 

[0038] iifiey- h«K6 7ti>-'j lymmx-ffi 
. m&y- b«*6 7«m i omtmmiz 

Mt(f, Al, Ni, Co, Cu.Mo, Rh, Pd, 
Sn, Au, Pt, Ru. I r<?)£JgJBL Ti, Ti 
N, TiAIN, TaN, TiSiN, WN, WBN, 
CoS i iL<liW<9JfflHuS&KiL Ru0 2 . Rh0 2 

Wgm b T-fflfatf K - 1 y ^ S * Uy'J^ylk # 
*<J3g|RS*ifcZ«RtKlJ£$iiSii:**#4 U\ Z 
£ISi LTJi. T i NMfc^ttfttfF-tfVT'SftfcJlf 

[00 39] znXotzy- bMM6 7 ifiisy a ymm 
6 1 J: OttWHR***:* <fc*Uf . ft*** ± dCvU 

[0040] fflw>ti(|*fli5''j 3 >S«6 l ± 



fti«(y-h»»ftK) ^jstssBcfev^-c. ^y 

tmfiB^ y ^ >«£6 1 <7)wmzm&ft>% *sa*tt 
mx'hiztmtiK\ 

[004 1] UTX'l±MW<?>m.±. 

immay-himwmznmi. *ws9<?>±& 

[0042] l!3M>114te#*ft3fcO^A;^&tf 
H^tA'y^HIaJ (barrier heig 

h t ) tmtom&tzwmmiz7jkLt:wm?bh. 

[0043] attWCtt. BSliflaw^-W^RS 

^Tl^m*K& 6 0 AJI^T/PS^AlHLIiTlM 
Lfe*& (J31T, S I S^WsftfttZ ) X'hh. 

^*ftKK"C*6^««A s H - b"y^§#i^*ry y'J3 

OttW»^^v^T i NKTfl|j£LJt«^ (KIT. M 
I S**r*isfb : fath) X'bh. *mi?>M I S*^r 

[0044] 03S.y04 T\ iSSmSifciE^rinl^NM 
6. 

[0045] t>I^T'\ 04<?)*%BB^-vA^^Cii 

|8|*»-jT»IW6. i<0R. T»1M8i:±a5«ffii:<0|» 
S<0Hb 2 - at J: 9£b£ffiW;tt$Rtt70SEfc.f:H 
±-r«*3jaJD«»4 5 fc LT^fflLT. ^WFIW 

[ 0 0 4 6 ] ±MWfk<£&JW TAWfctfWtinZ 
tilt, fflm&b^ b 2 t:J:6f(4fifiiJfi^4 7a. 4 

7 b 1 . mw±tm&t>T$m&<im uz < 

b 2 (±. 03<5O«*^)^-W^^<7)lDS|P$Mi«$b 1 J:y 
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7&± <&i>. 

[0047] 05fif&tWS I S*+^;?&lA'#§£BJj 
COM I SdfA-A*v^^mEtJ:l.jiiim»S^S:^Uc 
?77X'h*). 06l3fc#cOS I Sdr^/^^aV*% 

h. 

[ 0 0 4 8 3 0 5 £*L£ i a £-&W&¥@tt«?-C 
fttrt'# «Wl«8tffJK 1 E - 7 A/c mHcliB LT^ 
ilfi\ #«9M i S*^^:mfi:*<7)S I S^f-W 1 ? 
: s9£<9m. 9V*£l«,ir£^1\ tZhhmtl 
1 E - 7 A/ c m * V £ IS*. & 0 . 

[0049] z<7)£ otcmmmAMfmbiz^-tTU 

{iPSSx^M^-^U Ytt(iPtMiS££^1\ Jm 
axlil2 5 'CX'tDWa&WM&fx. &7jkL , Jminfi2 
5rTc0^m^-®Jg£^t. 06K*-rj:?C IEA 

*<7)S I S*-w\°x?«±l . 4 2eV^l,*j|fl^ 
M I S^^J^y^\i2. 35eVSr^-T„ 
[00 5 0] .IcoJ^KffcfccoS I SJf^v-?£*3l 
BJJcOM I S^'N^fcKtiPSIIa^ll^'O. 9 3 eV 
BulfiP$Ma§^{ill4mBJ]t^PiSiS§llb 
2 -afc-gnM>. Sot. *^0J]^MI S^f+A-y^ 

t^y? im*<D S I S J; 0 0 . 

9vm%zt,izmit>ti&<7)x\ mmfomomzzmfr 

[005 1 ] 07 Rlfm8l,Z&«*%m<VM I 

i^&t/fil*<0S I s^^^iy^izauxmEh^um 
mmjf.z zmt t % <nmtimmm^ i tz y 

yyX'foh. 

[0052] Rffcmzli. ttff 1 . 2 vcob ^<7)MhM 

mm® i e - 7 1 ^ 3 

(±. *»MI S^/^^lf£<iiM^03E£# 
2 8aT&9. &*£0S1 S^f-W^^co^S^ 1a 

t*>6. *^BjicoMi s*v'^?vm£izmm$:m< 
TZhnii. mmitz±oiz*%,w<7)M i s*^^? 
if%)Q . 9\><nMfe&-?-i?yzWyfrt>X'hz> . 

[ 0 0 5 3 ] 09 (i0 1 lzW-Uz**J<i/?<DmV.&m 

m^mm^&x-BfoUzm-sv), ^micomm 
^-ityyw&Zn-sLtzyyyxh*) . 01 oim^m 
mmmz x <o m^ixtzmmwm^-mi^ itz ?? 
yx-h 0.011 m^wmmmz x 9 m^titzmm 

[0054] xmrnBrnTit. *mm*ws?mn 
am** r -y ta^i< - vmrnzmitzw^ mwmmx- 
Bfci. mmmLZT}i *-vAWimx'Bm-h%k£ 



zmizt ^xmwtz . ^mmmmim9(ox 0 izr 

■v y;<-lz7)H-'yi*tfttZtifzKfctfx (Km 

m) zmitz&. T^mxx'^-i^itzik. mm 
mimg&m^tz. vt^x. *m<?>®?®wm& 

?MVm%, A 1 CVD££tf. 

[0055] £m$L<w%tti\i. m9c7)£oiz*m 
mm. miifyo^ymui-izTMA [a 1 <c 

H 3 ) 3 ] „ A 1 (CH 3 ) C K A 1 C l 3 £r£:'c07;l/$ 
tt^XT'A-->-"L/^, H 2 0. N 2 0. N0 2 . 0 3 £i; 

?)uz%.\2\%.mt h z t iz x 0 T>v 5 ^mmzB 
mz>. hd*>. 7^5-^^*%*$^^ iot*) 

[0056] ^mmmxitTm-Ty^tf^ztitz 
KitAmTMAZflimi. mttix*H 2 oijxt ix 
mm ix& htitzriv $ rn.imi.tm 1 0 iz^tx 
oizMMimizm&%}-%tf&%x'h^tz. 01 0 

X\ fflSiti^^^x-^cO^CDl ^^->x 
-/N^ll^S^t 1. 75^fyf (4. 45cm) CO^ 

ss:*-ri.nT9 osiaiit4 ^f^^x-^^ 

Zmmz3. 5-(y+{8. 8 9cm)(?)^ttl, 
P3t" 9 0 miSimiZ 4 AOft 9 . 
[00 57] ttz. TJUS-y&fflCMiXIBXftitft 
m (XPS) *«SgLfci:i6. 01 lfcctt/01 2iz 
jktZ-OlZA 1 -0&tXO-Ob'-^«^§tl. 18* 

fc. 01 1WI12T', X«Kitt^x*;l^^-T* 

[00583 ^v^T. *»i!BK:CR6*-v^^OtlJi*- 

mzmzt^xwrnthtf. vjyisxtzffM&m 
w$k=f- iz\xTv>wmmwmx' 1= h t\ 1 \t t *>b^x- 

m^^btfx'th. 

[00593 01 3«TSS«ffi3 3Rlft8&m3 5 

[ o o 6 o ] s-f . *m&mm. mmyv 3^111 
\,zuy??v*- iiztthmmtmm 3 2 om-t 
&. -e^f*. mimm®.®m 2mtfiztitz*mm 

«3 l±tHuIfi^v^^ hJh-yP&attffiflB^W* 
S^3 1 fc«arST»tfffi3 3 W(C. *^ 
BflOTa5€S 3 3liTOH*i# K - 1> fZtltzXV > 'J 

3 yMco x 0 0 a y&mnmx'B&i-&<?>x'£m% 

3&7mmX'Bf&.X'£h. 

[ 0 0 6 1 3 fia£TaMES±K:mtl*IR*SSfc: 
fcft t«5IETa5«ffi 3 3 MiB(c39tftll 3 5^ 
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1-40 k<r>m x-mfcti z 1 tm$ 1 1 >. massz. 

i\M3 5J4RTP (Rap i d Thermal pr 

o c e s s ) s 7-- y yyxnxitrjxvxm*}? 
wc. 90 or, 3mB9mt&zktzx*)3.m%*fx 

izX 0 ffi&LZtitz y'Jn ygflJBTjftfctS - 1 * { T'£ 

y y aggJMM&gxur yx~?mw ixisv? >m 
MBt?jmtizti>T%&. mm. mmtLxr 
>=t-7tfx (nh 3 ) ^m^xeown&RTPXM 
4 5 or?'3#ra^&*yy*ngLfc. 

[0062] 01 5*ffl^T3c«ftK3 5«fa 

WC^LTlttWS. 01 5tt*SMJ|tf)M I Sdf^\>- 

a£ffML&^*t£b fc<07;P$x>>AiMtlllWM ? 

[0063] £S«3 5(iaiS-C*&SW*IWg« 

Will* 1 F - £^3*ifcTffl51tffi. 01* tf* 'J 5/ 'J 3 

Raw**-*. l*»u ^itmsitmm-tai. t 
sum® 3 3 <r>mmim^mz^m- h . £ . 0 i 

gg(A) 

28 I 0.7(28 6) 

81 1,25(30.9) 

33 1 1.8(33.1) 



[ o o 6 8 ] m. i x\ mmr~- y >y\n 5 ort-3 
osHaiasu mm^/>mmiz3o o°cx-2 0 mw 

at tOX*/Mr-T'l O^EHatL. KSRTP<47 
5 0"CT'3#ra!iSfcU 'J y?"l47 5 0°CX' 

3 frrmm ttz . * tx , frfen 1 *>«*fe;n£fc o 1 

f A<o«a£S:«LfelBt:*»A»6«Ee-C* 0 » ffiffirto 

*mmmx\mmmmmk. mmmit 

I 0 0 6 9 ] . 0 1 fc* LfcJ: 5 Kf$€tt!S3 7± 

tiaras 3 9 srjgjfct & . Buie±gBms 3 9 12*3 l 

J: 3 (CS^ y 3 >*!»«TflllKS*LfcTia5mtt X 0 ft* 
BOS**** v*RI!T«)S$n6 . ±M UzX 3 fc, tf 
H1.UVM3 9fiA l.Ni.Co.Cu.Mo.R 



ti\ <mizmixte£mm*BtfLi&*§>&i>bh. 

[00641014 B^SfeR 3 7 fcjgjfrf SgB£ jj* 

-r. 

[0065] Mm. l?IETgP«ffi3 3It7;^--) 

xwm% . 0 . 5-100 Ag«^is$c7)r 
^s-^AiKtii^^-ri.. git*. fr^L^ia^ 

t x%j 1 0 - 3 0 0 Ags<7)i?§ <ot;p 5 -«7 

I«^^It*l3 7{4H^l^*ft<7)lS«tt±. 

[0066] man 3 7 ^utLfci, *tmm 

mT--V>7. ^x-zhSMb, N 2 , NH 3 , 0 2 , N 2 

<r)B#nmt>tih i>c?>x'htnmizmt>ti& tw-cii* 

Wi.if, 9 0O°CcOiSgT'^3^rBl<7)3!!ia^W 

[0067] 
[flJJ 

0.45(27,6) 0.9(26.0) 
1.30(30.2) 1.6(30.3) 
185(32.5) 2.1(32.6) 



h, Pd N Sn, Au. Pt, Ru, I r^rt'^IR 
Jl, Ti, TiN, TiAlN. TaN, TiSiN. 
WN, WBN, CoSi, W2rfc'<7)iSHbS&«R s Ru 
0 2 , RhOj. I r0 2 ^r>V)2»mSgftMXii^n^ 
^ffl^-tirJ; 9*6a\ *fctt^U avi^MtJ: OttfOT 

[0070] (y-Mems) . minm (t« 

ffi) i:LT{4Ji»Lfc<><03&«Hat:ffifflf^4. 
[007 1 ] fiLh, tT*%Bfl^a^t 

»»oafBWJMWC i^Htfflffic^iilK 41)-?-^ 



1.55(31.2) 
2.05(33.6) 
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[007 2] 

[Hi] tim&mtoxwm i nmsmt:* i 
t:®mmx'b&. 

[03] fi^**^*K^Sfc3HSIIM8i:*« 

v&mz7pit:mmx'$>&. 

[04] Bl<0**"£'?KK*3fc«HH!IIM:*IE 
[05 3 ft*tfDS I s^f-v^^^auf+^HB^M I S 

7X'fo&« 

[06 3 ftJfrDS I S^\J^9mf^W^<DM I S 

A' y^«Hii*K- £^ Lfc ^7 7 T* S . 
[07 3 *3MBtf)M I S*-W*>*Kii»tMSE, if 

[08 3 fi£*<7)S I S*-mi^fctJtt6«EE. «ft 

[013 [023 [033 




[093 miizvkittv^i'fcommftmiifRTm 

[0101 R^SSJffffit «k 0 »j£S*ifcf8©Mlg*> 
£M££^ ltzf57 X'h 4 . 
[0111 IFf ffiRSffiCJ: 0 #JfcS*ufcSW»M8tf> 
x P S f- ? ®£*Uc0ffiT'J> l> . 
[012] IWPMIffifc J: 0 ISfoZtdZtmtmn 
XPSf-? <I£ 5* Lfc0ffiT*> l> . 
[0131 IltSlfcmf^tAV^^! 

0T'$>l>. 

[014] 01t^U^^ft«^c7)df^yxV^(7)S 

wx-hh. 

[0i5] *%hjcom i s^-^ycy^tfcv^rTsns 

3 1 ¥2if*S« 

3 2 SISHfiHK 

3 3 TSBSffi 

3 5 ££ftK 

3 7 |« 

3 9 ±gB€ffi 

6 1 is'J^ymm 

6 5 y- hmmm 
6 7 y- hm® 



(tLO)JOl-lllOOO (P200 1-1 1BI8 



[05] 



[06] 




C 

E 

-J 
I 



300 



200 



100 



1.42 

k 



2.35 



MIS 

y 



(»V) 



\ 
< 

ft? 
8 



[07] 



1 








0.1 








0.01 




28.0v_ 




1E-3 




30.3 — y£ 




1E-4 






//^34.9 


1E-5 






^"32.6 


1E-6 








1E-7 








1E-8 








1E-9 








1E-10 






t_. 



1 2 
BfE (V) 



[09] 



1 ^<<Vjv 







TMAtfcfS 


H2O 




0.2 




0.6 




0.2 




0.6 


0.1 


& 


0.1 




0.1 


& 


0.1 


8> . 




TWA 


& 


HzO 




TWA 




HzO 



















[01 1] 





10000 






9Q00 






8000 






7000 






6000 




,N 


5000 




* 


4000 






3000 






2000 






1000 






% 


0 




300- 

280- 

260 

240 

220 i 

200 

180 

160 




[010] 



4 ' i 



To 



i 

(€. 1) 101-111000 (P2001-11W8 



[012] [013] 




0 10 20 30 40 50 60 70 BO 90 100 110 120 130 



(51) Int. CI. 7 

H 0 1 L 27/108 
21/8242 
29/43 



F I 

H 0 1 L 27/10 
29/62 



r-73-K (##) 



65 1 



G 



<72)*J» th » « 

*KRE3«f|ji$Si|im3cKSiIjjHlll5» 
fffi -lr A7^7^- h301«703^ 

<72)#*ll $ ffi AST 

(72)JW» ft ft 

7><- h28&905# 
(72)«Bfl# ^ M IS 

A- hl213«901# 



(72)f6»»« a M A^T 

7V<-M«505# 

vDwm m & g 

mmm n m m 

j&smv vii&m$m& 1 S122- 

47Sffi Soffit'?- t-01^ 
30#tfe Sp]fC 2 &7^- h 201 ^505-^ 



